
GAS-FUELED APPLIANCXS 

The following analysis of hazards associated with gas-fueled 
appliances is the product of original analysis and previous analysis 
provided by epidemiology personnel on the Fire and Thermal Burn Team. 
Of the several sources of fire incident data used for this analysis, 
data from the U.S. Fire Administration is, perhaps, the most com- 
prehensive. The most recent data from the Fire Administration is 
for calendar year 1979. For consistency, data from other sources 
were selected for the same time period even though more recent 
information is available. 

To provide a perspective for hazards associated with gas-fueled 
appliances, a comparison to products fueled by other means was made. 
For this comparison, fire incident data on heating equipment was used. 

'Incident/Frequency of Injury 

Despite indications that gas-fueled heating equipment is involved 
in less than half the number of fires that wood- or coal-fueled equip- 
ment is, gas-fueled heating appliances appear to present the most 
serious risk of injury. According to the U.S. Fire Administration 
data from 15 states, fires involving wood- or coal-fueled heating 
equipment had a higher frequency of occurrence in 1979 than heating 
equipment using any other fuels, increasing by over 15 percent over 
the previous year (see Figure 1). However, gas-fueled products were 
involved in almost 450 reported casualities in 1979 (an increase of 

. 2 percent from the previous year) while wood-or coal-fueled products 
were cited in less than 300 casualties (a 7 percent decrease from 1978, 
see Figure 2). 

For an examination of the number of injuries and types of hazards 
associated with gas-fueled appliances, several products and product 
groups were examined. They are heating equipment, caoking equipment, 
gas distribution systems and clothes dryers. Table 1 presents the 
number of fires, injuries, deaths and losses attributed to products 
in each of these categories for 1979. Some anomalies in the table are 
due to the use of different data sources. Although Fire Administration 
data is designed specifically for reporting fires and, therefore, con- 
tains more relevant data elements for fires, it does not seme all of 
our purposes for product definition. CPSC data (NEISS and Death 
Certificates) were used for products not classified in Fire Adminis- 
tration data. These data do not report the total number of fires or 
the value of losses associated with fires. For Fire Administration 
data, casualties were not reported because they often include fire 
fighting personnel. 

Of the products examined, fixed surface cooking equipment has 
the largest number of deaths associated with it, followed by water 
heaters, space heaters, fixed heating units, and central furnaces, 
respectively. (It may be observed that the number of deaths is the 
only variable in common for all products reviewed.) Among thos'e products 
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for which the number of fires'fs provfded,fixed heating units also 

have the highest frequency. Interms of monetary loss, fires asso- 
ciated with water heaters, fixed heating equipment, and central 
furnaces were the most s0stl.y. 

A comparison of the relative magnitude of fire hazards presented 
by natural gas-fueled equipment to LP gas-fueled equipment is not 
readily available, There is some suggestion, however, that LP gas- 
fueled appliances may present special problems due to the "pooling" 
characteristics of heavier than air LP gases. As can be seen from 
Table 1, the number of injuries associated with LP gas distribution 
systems was about twice that for natural gas distribution systems; 
however, these systems are not strictly comparable. 

Another major hazard associated with gas-fueled products is 
carbon monoxide poisoning which occurs in the absence of a confla- 
gration. It is estimated that there were about 350 carbon monoxide 
deaths of this type in 1977 (see Table 1, Attachment 1). Almost 
half of these deaths involved gas space heaters. Further research 
has indicated that among space heaters, a greater risk of injury may 
be associated with vented space heaters (see Attachment 2). 

Hazard Patterns 

In order to determine some of the major hazard patterns for the 
products reviewed, in-depth investigations of incidents occurring in 

1979 which involved those products, were reviewed. Because selection 
of these cases for investigation was not always done on a systematic 
basis, their distribution may-not be indicative of the actual injury 
situation. 

Aeating Equipment 

Central Furnaces. There were three dominant hazards associated with 
these products, the most common of which involved a malfunction of the 
furnaci or one-of its components. This resulted in carbon monoxide 

poisoning, fire or a gas leak. Another dominant injury scenario involves 
manual ignition of the furnace or its pilot light. In these cases, there 

was a flashback burn when accumulated gas suddenly ignited. A <third 

major hazard results from a defeating of the furnace's venting mechanism. 
In those cases, carbon monoxide poisoning was the result. 

Water Heaters. Two major hazards were found involving water heaters: 
they shall be called heater malfunction and flashback. Heater malfunction 

describes incidents where a house fire was allegedly caused by the water 
heater. Flashbacks usually occurred while the pilot light was being 
relighted. Often these incidents were precipitated by a failure of a 
water heater component such as a valve or a gas control device. 

Gas or LP Heaters. Incidents investigatedforthese products (primarily 
space heaters) usually resulted in carbon monoxide poisoning. These were 

often the result of component malfunction or improper installation. Two 
incidents involved unvented gas space heaters. 
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Table 1. Estimated Fires, Injuries, Deaths and 
Economic Losses for Selected Gas-Fueled 

Products for Calendar Year 1979. 

Product 

Heating Equipment . 

Central Furnaces 

Fixed Heaters 

Water Heaters 

Portable LP Heaters 

Cooking Equipment 

Gas Ranges 

Fixed Oven Unit 

Portable Cooking Unit 

Fixed Open Grills 

Gas/LIP Grills or Stoves 

Gas Distribution Systems 

Gas Pipes or Fittings 

LP Tanks or Fittings 

'GasThe T)V@tTs 

Firesa 

8,000 

7,500 

12,300 

- 

36,100 

8,900 

200 

300 

-a 

- 

u 

9,900 

Injuriesb 

a- 

-- 

-- 

a- 

1,900 

750 

1,500 

-- 

a Source: U.S. Fire Administration fire incident data. 

Deaths 

b 
Source: U.S. Consumer Product Safety Commission, NEISS. May include injuries 

not associated with fires. 

' Source: U.S. Consumer Product Safety Commission, Death Certificates. May 
include deaths not associated with fires. 

176a 

0 

0 

0 

6' 

12c 

18' 

17a 

51,200 

64,200 

62,900 

- 

37,600 

3,500 

1,000 

200 

we 

7,800 



Cooking: Eauipment 

Fixed Surface (Gas Ranges with Ovens). One major hazard found to 
be associated with these products was flashback while lighting the oven, 
stove top or a pilot light for the range. Often, no product malfunction 
was cited, Another dominant hazard was contact burn occurring when the 
victim inadvertently touched a hot surface of the range or when a child 
contacted the stove. 

Fixed Oven Unit. These scenarios were very similar to injuries 
associated with fixed surface units, the primary hazards being flash- 
back while lighting the oven and contact burn. 

Butane/Propane Grills and Stoves. A majority of the incidents inves- 
tigated which involved these products dealt with a fire resulting from a 
component malfunction of the appliance. Components specifically cited 
were the gas valve and regulator. 

Gas Distribution Svstems 

Gas Pipes, Fittings and Distribution Systems. Only a few investi- 
gations of these incidents are on file. Nest of them reported leaks 
in gas line connectors -both flexible and rigid. Some of the deaths 
involved crushing or explosion injuries. 

Butane/Propane Tanks, Pipes, Fittings, and Distribution Systems. 
Incidents investigated for these products were disparate and could not 

_ I be logically fittsd into major hazard groups. In general, these incidents 
differed from the investigations for natural gas systems inasmuch as 

* there was one investigated incident of a tank explosion and gas leaks 
were more weakly represented. Here, too, some death certificates reported 
explosions and crushing incidents with heavy equipment. 

Gas Clothes Dryers 

There were several clothes dryer incidents investigated in which 
the dryer malfunctionedin some way and caused a fire, sake or an 
explosion inside the dryer. A few of these malfunctions were cases 
where overheating of the dryer was reported. As is the case for so 
many gas-fueled appliances, a major scenario for injuries associ.ated 
with clothes dryers is flashback while attempting to ignite the pilot 
light of the dryer. 

Summary 

Gas-fueled appliances appear to be a major source of fire incidents. 
Products frequently involved are heating equipment, including water 
heaters, and cooking equipment-primarily fixed natural gas surface 
units. To a lesser extent, gas distribution systems and clothes dryers 
are involved. The major hazards were fires and burns from product 
failures and flashbacks and carbon monoxide poisoning from product 
malfunction, inadvertent misuse or improper installation. 



ATTAC?ZMENTl 

HfEA estimates their during 1978 oporoximo?e!y 50 de&s were attributed to 
c~rbm monoxide poisoning from -ted gas-fired space heaters. This prelimi- 
nary estimate was Cerivcd in the same manner czs the 1977 estimate. (See HIEA 
report of October 197% “Carbm Mmcxick Deaths from Unvented Ga S~GC~ 
Haters”,) That is, the proportim of cabcn monoxide deaths identified in the 
Co~inissiarr’s ckcth certificclte files us associated with Mrious cxnsurner pm&cts 
WCS cxtraoolated to the national estimate of c&m monoxide deaths &Iished by 
the ;kstic&l Center for Health Statistics Thus on estimate WCS ckived for the 
totot number of CO chths from gas space heater% To determine the prqdion of 
these cktt~s thct were frop vent& heders atd the prop&b that were from 
unvented Cleoters HIEA applied the prooartions found in the in-d@h investigutior 
fiie. specific fa geographic reqim, to the cstimcrte fcx a11 gas spccc ktert, and 
then summed over all geographic rqiorrj. 

Tk oreiiminary 1978 estimate of car5m monoxide deaths from all cmsumer 
products is shown in Table 1. The extrapalatim of the 1978 decth certificates to 

I nationc;i rr.ortality use5 _ 377 mortality duta 05 0 base kcuse 197P mortclity MC! 
is nd yet aklablc frarn tk National Center fm Health Statistics. About 170 
mti -~onox3& cecths weye estimated to hcve inwivrc! gas spece ktc3. 

TcS ? shows ho= tk regictrral distribtim of -ted and mvmted space 
titers PS i&ntifi& frc- in-depth hvestigdiarrs wus appli& tc the region01 
distribution of space heater dmths to arrk a? a natiamf -timate of &Mb 

involving unvented gcs space htaters. 

The preliminary dim&e of curbcn monoxide deuths from u3vented gas 
titers hived in this manner -es to about 50, Althou+ the -tinlute is 
somewhat lower thun the 1973 estimate af 70 deaths it mtim to &mtrate 
the existence of a siqifimt risk of injury. 
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Table I. 

Carbon Monoxide Deaths from Use of Domestic Fuels, I?78 

(Excluding Motor Vehicle Exhaust Fumes) 

Consumer Product I dent if i ed 
1978 CPSC Extrapolated 

Death Certificates U.S. Estimate 

. 

Total 

Unknown 

Total Known 

Gas theater 
tamper Heater 
Kerosene Heater 

Furnace 35 67 

Charcoal Grill 

Fireplace 4 8 

Other 

238 

55 

I!33 348 a’ 

90 
6 
I 

26 

21 

171 
I I 
2 

49 

40 

a/ Based on 1977 mortality data from the National Center for Health 
Stat istics (NCHS). I?78 data is not yet available. Proportions 
from death certificate file were applied to the NCHS estimate. 

E.g.“’ 183 X 348 = 171. 

Source: CPSC Death Ciertificate file, 1978 and mortality estimates 
from the National Center for Health Statistics (NCHS). 

U.S. Consumer Product Safety Commission/HiEA 
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Carbon Boa&de Poisoning berths ,Ftor Sourur other than Duvanted (ks Spree 
Beater8 

A recent emhmtica of the mmber df cubam wwxide bath8 from 
unveateci gar rpacr heaterr bruugbt to light the fact that l mmiarrr risk of 
Carbon ronoxide pd8Orring abo uirtr rith vented -8 &pace hratcr8. Ip 

fact, of the 348 COderth8 that ycft reported in 1977 frm the UIC of 
demertic fuel8 (uclmding actual fired, l buat 110 were erthtmd to hrpc 
been &+sociated with vmtred type heater8 ard 70 vith -ted heaters. 

The Car wlimce IWnufwturcrr L8ochtion kAl4Al l 8timated that in 
1975 there are about 5,,ooO,OW vented type htrrs in uu md about 
8,OUO,OW uavented beatart. If the88 atbate are MCtVatC, then the 

c . I absolute risk of ctrbou rrnroxide poirouing death i8 greater vith vented 

i 
heaters than with tmveattd heattr8. 

When the Coraiarion determined earlier that regulatory uzticm -8 
unnecessary for tested space heaterg, it um en the basis that adequate 
voluntary standards exirted for their design and aanufrcture. The accident 
data provided M ba8i8 for doubting thir fbding. bt~in8iC&~t~ veatad 
beaters are probably raf'er than onvented heaters; however, aa rrraination 
of indcpth inoettigaticzar of accideat8 involving vented heaters reveals 
that the problem ir wt related to &sign and unufacture but rather to 
irr8talhtioa and uintcnurce of the mnting 8ysta. Moat of the accidents 
involved ixpropcr venting in the firrt place or inadequate ruintemcc of a 
venting syrtem during normal we. Xmzy of the victim in there accident8 
had rppartntly ken unaware of or uavillinf to l cknwledge the dangers 

involmzd in failing to pmmidc adequate renting. One maan, for eaqfe, 
bd placed 8n empty tuna fi8h un over the vent pipe of her heater. Asother 
man, who already oroed tlhree tmnntcd-type heaters, purchased a fourth 
heater, this one derigned to be vented. Unwilling to pay the $50 estimated 
to inrtafl 8 vent pipe, tlhc un befax to use the heat- unveuted despite 
V=?li~8 that thi8 -8 ChqeTotl8. A fev nak8 later, he 8nd hi8 rift were 
dead. 

kltiple dUth8 were rare frequent in ranted h-err accidents thmz in 
umsnted heater l ccident8., lnadepth investigations rqort 44 deaths in 25 
incidentr involving veuteed heaters, or an average of 1.8 death8 per 
incident, comprred rith -14 death in 12 incident8 involving unocnted 
heaters, or m average of -1.2 deaths per incident. 



Although impmad hbmling and cenmkr duertiou offort could rm- 
duce the risk ramhated .d.th vmtad heatam, C%es&rrion eoariderrtbn of 
rcgubtory 8ctivity my 8180 br 8pproprfatea I:% 48 sl;ygtta depa8tim OC'138Or 

CODS) i8 fM8ibb, it8 U8a i8 ObViOU8ly iodfcsrtsd b the data. 

Tiaally, it h worth xmting that about 20 percent of the 348 carbon 
-0r;id.e dUtb8 l 8Od8td Uith the Um Of rwidmti8b fMl0 in 1977 
involved Mntr81 b8tiw 1mC88, &out 8 petctrrt were durt~l vi118 

urcd in eTX108ed 8re88, &ad about 7 partent uere other kind8 of haters, 
primarily ~111 %maprm type hater. $88 table attached. These l urces 
of l ccidmtal bat& &mad l watchfuf CJa l 8 nil. A8 energy ee8t8, in 

8CPdraf, and ti h88tiq oil CO8t8, in priCUhr, coathue fo 8081, 

coxw~aers are likely to rrak varicxw mama Of reducing t.b88 CO8C8, (LDd 

8016 Of the 8lta=8ti-8 th8t CbAy thoa88 w h idlerQntlf U888f8. 
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Tht risk of carbon monoxide poisoning from unvente4 gas space heatert has 
been recognized for t3me time. A hazard analysti published in May 197% in&d& 

findings from a review of tic CommissionL dearh certiic3Ct file. These dara 
indicated that during tic years from 1973 tn 197%,72 carbon monoxide dcatb were 
repccd as involving unvented gas space hazers, and 64 additional de=& were 
judged from tbt krc~stanc~ gim m probabiy involving unventti gu hcaxers. 
(At that *be few in-bcpth invclltigatioru cx&ed to ititify more prec3ciy exatiy 
whar kinds of heaters might halve be-en invaived in These fatiaties.) Sn order to 
provide additional informatim QI the role of -cc heaters in carbon monoxide 
poisming, par&darfy in terms of deriving an annual estimate .of such deaths, 
l-SEA examine4 the problem from a siightfy dEerent point of view. Instead of 
led&g just for unvented gas space heater deaths, the death cteicate data were 
examine4 from a dbqnotic viewpoint, to determine tilt ma+ domestic murczs of 
carbon rncnoxide poisxabg dest.Ss. 

As before, the suurce of these data was tk Commission*s death cer5Eate 
files, whic5 include death crr*cif~tes mlleed from the SO saxes and 4 U.S. 
tcrit3ries far causes of de3d1 moft likeiy to involve a consumer ptoducr. 

Taken at a whole, Cata caUecz& from t%s program do not reflect the wue 
number of ptoductqeiated &:arht tfia. + scarred, primariiy because many &at! 
cwCiatcs fail to provide enough information to identify the ?roduc!s) ir.volveAu . 

In the case of carbn n3onoxide poisoning from be e of domestic fwLs, 
however, the Commission’s death certifiate file has, since 1974, identified an I 

assdattd product fcx abcut :75 pefcent of the tots1 number oi suc3 &at?2 tegcr- 
ted to the National Cent,- -- fix Health StatWia (NCHS), the ~urct of our national 
mor2iiiry da-2. 

In 1977, the mos: fmtnt year for whicfi NCHS mortaky data are available, 
308 carben monoxide poisonings were rqEe4 to have occured from the use of 
residential fue!s, exc!uding those from motor vehicLe exhaust fumes or associate4 
with an acxal fire. CTSC cieati ce.r-%iuse files in&de ZS? of these eeat%, of 83 
pcX%L 

A dbuibudon of *ese tS9 deaths by tSe associated protiuc= involved, and an 
exaapoiation of these numbers to ae NC% esdmaxt is shown in Table 1. About 
one-half, or 176, lnvafve4 gas heaters, 22 percent l 2~olvcd fumaces, 8 percent 
were from c!!ti grills and 7 percent from kerosene heaters or por:abfe camp- 
type heaters. 

The identifiotion of the kind of heater invoiverf in these deaths was CifficJlt. 
While 30 of the heaters were spec2fie4 as “unvented’ :he majoriry did not 
spedidly identify the kind of heater that was invoivec’,. Thereiorc, otkr Gau 
sxrcts were scugnt so ptovi4e this specificity. . 
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In-depth investigations are intended to proti& &Us W prodkzt f&M- 
fication that art unavaiiablc ftm other b%a sourer 

&aminatim of 41 investigations of space heater csr3ar monoxi& pokminq 
Jidded tk results ShQvn in Table 2* About 29 pcremt of the inci~ts and 22 
percent of the baths vee from ulvented type heaters vhik 61 Fercent of the 
itidtms and 70 percent of the &a& were fro? vented heaters. 

Before the proportions obsetvtd in Table 2 clv~ be used to impute estimates 
to tht Diverse of space heater carbon monoxide deaths, p~~ible sour- of bias in 
the assignment of the= investigations must be considered. The 41 investigations 
mt be said to reprucnt a randomly drawn sample of tk space heater &at!! 
represented in the death cer%ificatc file. The majority, rbcrrt 60 percent, were 
identified originally from newupper cLippings, 15 per-t from NEISS, S pcrcrnt 
from mnntmer complaints and the ttmaining 20 percmt from other and ulrrpcci- 
fi+d sourcu. 

_ . 

One might kve assumed a possible bias toward a&ping know vlvtnted 
Later aczidents for investigaxion, since these have kn of patticular interest to 
tk CommissiorL However, a review of rhe newspaper clippings file, from which a 
majority of the m were z!:ecttd for assignment, did not indicate any particular 
bias of this son, primarily Krause most of these accosts did not identify the kind 
-of kazer hohe& 

= * 

> i 

Sk+ u\vented beaters we more common in cwtain ares of the corrnpy thzn 
in others, a compartin of tk regional distribution of the death cedficatu and of 
the in-depth investigations became of interest. Table 3 shows this amp&son. The 
deaths from unvented space heaters, as represented in the irMepth invatigations, 
are drawn primarily fmm tirt *them artaf of tk country. These are= are 
known to reiy heavily on unvented gu space heaters as a source of kat, and they 
do appear to be somewhat cnder-reptcsented in the IDS file, compared with the 
dirtribution drawn from tk death certificate file. In-depth investigations of 
vented heaters ome from almost every region, but -pear to be somevha: 
oveneprmted in the Pacific stat=, primarily California, vkre a total ban on 
uwented space heaters is in effet 

Adjustment for these cfiffeencu appeared to be in order. Therefore, for 
each of the nine regions, thje proportion of each beater type, as i&ntified through 
Mpti investigations, was iapplied to ti rota1 of 176 ex=apolatcd space heater 
deaths estimated from the Ikath certificate file. The sum of these estimates over 
alI regions yields a regionaUyadjustcd estimate of the expected number of both 
vented and unventcd rpace heater deaths. These cakuiadons result in an estimate 
of 61 deaths from mvented heaters and 101 from vented heaters. Lf the tnknown 
type heater deaths are dJsrributed on a pro-rata basis, the overall estimate 
translates to abatt 70 for unrented heaters and I10 for vented heaters. 

r 
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Carbon Monoxide Poisoning Deaths Fnm Use of Domestic Fuefi, 1977 
&&ding Motor V&kit Exhaust Fume) 

Product Involved DCRT Data 
Exzapoiateda, 

U.S. Estimate- 

TOTAL 

Number PtrcSlt 

239 100% 

Number Ttrctnt 

34% 100% 

G;it Heater 

Fumacrr 

Charcod Grill 

Fircpiacc 6 

Other 

Unknown 

123 

20 

22 

36 

44% 176 51% 

6%. 2s 7% 

Zf- 
4 

19% 80 22% 

7% 3 8% 

2% 8 25 

8% 31 9% 

IS% 

a/ - The estimate of 318 annual CO deth fnm use of domestic fueis was Ceriveti 
from morrdity da2a from L9e Nadonai Center for !-k&S Statiszks. 

Y May include some camper cook stoves. 

Source: Ii.5 CSNXMEX TRCDUCT SAFEYY C3MhlISSiCFJ 
Death Cer5ficrrc File, 1977 
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Table 2 

In-Depth Invest.igation of Carbon Monoxide Poisonings 
Associated Wirh S~ce baterr, 1973-1979 

/Kind of Heater/Malfunction Incidents baths 

-~ 

TOTAL 
. 

Number Percent 

41 100% 

Number Petce5: 

63 lOC% 

Unvented Type Heater 

Vented Hearer: 25 61% 44 70% 

12 29% 14 22% 

No Vent Installed 5 6 
Impropr Vent InstaUcd 2 2 
GacJccd or Blocked Vent 10 27 
Improper Conversion+ 2 4 
Apparent Heater l aEunczion 6 5 

Unknow Type Heater 4 10% 5 8% 

* Conversion from bottled to natural gas or vice versa. 

Source: U.S. CONSUMER PRO’DUCT SAFETY COMMISSION 
In-Depth Investigations 

. 
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Iwl~epth lnvcs t lgat Dons 

Nwrl~cr of bca ths Percent htlmated Deaths ---a Estimated lbeths* 

Gcup,raphlc Area Unvented Vented Unknown Total Number Percent tlnvcnted Vented Unknown s 

SOSAL I4 44 5 63 100.0 176 100.0 61 101 I4 

New linl;hrd 

Mid hht ic 

East Nor tlr,Ccrrlral 

Wcsl I;orth <htral . 
hitI, Arlant ic 

East Sotlth Ccrbtral 

West South Ccfpal 

Mocmtirin 

- IO 

I 

I 4 

5 I 

2 2 

6 4 

5 

I7 

IO 15.9 

I 1.6 

5 7.9 

6 9.5 

3 7 11.1 

I II 17.5 

I 6 9.5 

I7 27.0 

‘1 0.6 
20 1.” 

t 
I I.4 

(. Li;b#3 9.7 
-: 

18.2 

8.0 

IQ.8 

I 

20 

II 

4 ‘6 rn 

35 7 

5 5 7 

I7 I2 3 

11 3 

I 9 

c 

_____-. _ . - -- --- --y--q ------ .- 

II listimtitccl Iby applying the propwtlon focd In the III file to the extrapolated cstlmatc of 176 space hater deaths 

9J 

&ivecl Ir01n the death certilicate file, 1377. 

. 
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S~J~I~CC: ! I.S. (:0NStIMEI\ Pi\oIXK:-I’ SAFETY C0MMISSION 
Ihvishr of I$-ol;rarn Arrillysis 
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l+Depth Investigations InwIving GrScm Monoxide Poiscning~ 3y Age of He3ter 

Age of Heater VerrteC t’nventeti Unknown Total Vented t’nventtd 

. < 1 Yr* 5 - w 5 29% - 

i- 4 1 1 - 2 .6% 17% 

5-Y 1 2 m 3 6% 33% 

lo-14 3 1 (I 4 18% 17% 

.1x9 2 - - t-1295 - 

to* 5 2 m 7 29% 33% 

t’nkown 8 6 - I4 

TOTAL 25 12 4 4L . 

!bIedian Age 12-j 10.0 - 

l Exduding heaters of unknown age- 
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